Lundin and Evans
proposed a boundary layer dynamo model explaining the formation of multiple arcs and the dawn-dusk asymmetry of occurrence. According to their closed magnetospheric model, discrete arcs are powered by solar wind filaments with excess momentum penetrating the dayside magnetospheric boundary layer by an unspecified mechanism. These gas parcels become polarized within the boundary layer, and field-aligned discharge currents, closing in the ionosphere, are set up. Discrete auroras correspond to the upward field aligned current sheet connected to that part of the intruding plasma filaments Where negative space charge builds up. Lundin and Evans [1985, Figure 6 ] schematically illustrate that by this mechanism, multiple arcs preferentially form on the postnoon side of the cusp and to a lesser extent in the late morning sector.
The ionospheric footprint of a frontside plasma transfer event (PTE) may appear within the cleft arc with a distinct equatorward motion across the convection reversal boundary followed by a longitudinal expansion on either side of noon [Lemaire, 1977; Goertz et al., 1985; Heikkila et al., 1989 ].
Plasma penetration outside the subsolar region is also conceivable [Woch and Lundin, 1991] . According to statistical results by Woch and Lundin [1992] , magnetosheath plasma penetration events are more strongly controlled by interplanetary magnetic field (IMF) By than Bz, and they are embedded in regions of Sunward convecting plasma. The occurrence is positively correlated with solar wind dynamic pressure. Siscoe [1990] proposed that multiple arcs in the postnoon sector may be interpreted in terms of patchy reconnection and field line mapping distortions. They demonstrated that a round patch in the magnetopause associated with a flux transfer event (FTE) elongates as it maps along field lines into the ionosphere. The elongation increases with increasing displacement of patch location from the subsolar point. A candidate auroral signature of sporadic reconnection 6113 at the dayside magnetopause has been documented for IMF Bz < 0 conditions and described in a series of papers by Sandholt and coworkers [e.g., Sandholt et al., 1986 Sandholt et al., , 1993 and references therein]. Characteristic features include an IMF By dependent east-west motion of the auroral forms along the polar cap boundary and the disappearance (fading phase) within the polar cap in the regime of mantle-type precipitation. The flux rope model of FTE signatures by Saunders et al. [1984] is consistent with an afternoon predominance of discrete arcs. The directions of the center current depends on the sign of the IMF By component. In the case of By < 0 (By > 0), the freshly connected flux tube is convecting toward dusk (dawn) and the center current is directed upward from (downward into) the ionosphere.
Crooker and
3. Torbert and Mozer [1978] suggested that electrostatic shocks [Mozer et al., 1980] , commonly observed within the large-scale region 1 current distribution [Catell, 1983] are a likely source of discrete auroral arcs. Goertz [1984] showed that kinetic Alfvbn waves [Hasegawa, 1976] Categories 1 and 2 above describe responses to direct impulsive solar wind plasma injections, while category 3 is a small-scale structure imbedded in the large-scale region 1 current system, excited by an MHD surface wave.
The following section includes a brief description of the instrumentation applied in this study. Then the observations are presented. In the discussion section a connection is made to previous work on magnetospheric boundary layer processes and related fine structure in the upward region 1 current. Finally, a brief summary is given.
Instrumentation
The optical instrumentation at Ny •lesund, Svalbard the magnetic field and may hence explain the phenomenon of multiple arc formation [Goertz, 1984] . The kinetic Alfv•n wave is always accompanied by the MHD surface wave by which it is driven. A KHI might be a good candidate for triggering kinetic Alfv•n waves.
Magnetospheric Plasma Source(s) and Field Topologies
Based on plasma source information (electron energy and number density) inferred from TIROS/NOAA electron energy spectra, Evans [ 1985] suggested that the 14-16 MLT discrete auroral activity is likely driven by direct solar wind-magnetosphere interactions rather than being an extension of the nightside auroral activity.
During the time period considered in this study, IMF was northward tilted (IMF Bz>0) and dominated by its radial component (see Figure 1) . This is taken to be an unfavourable condition for merging in the subsolar magnetopause region. Magnetic merging on the high-latitude magnetopause can occur during such circumstances [Maezawa, 1976] The answer may be that they propagate into the local time region covered by the allsky camera field of view without producing any discrete auroral display. In the winter time polar ionosphere, in the absence of energetic particle precipitation, the E region electron density is low (no significant photoionization), and hence also the Pedersen conductance (height integrated Pedersen conductivity) is low. The lifetime of the injection events is inversely proportional to the Pedersen conductance [e.g., Lemaire, 1977; Lundin, 1984] . A low ionospheric conductivity (dissipation rate) means a long event lifetime, and hence a plasma injection filament may penetrate deep into the magnetosphere. Discrete auroral activity is postponed until the onset of a field-aligned potential drop. The beam of electrons being accelerated through this potential drop provides enhanced ionization and a corresponding increase in the Pedersen conductance (maybe up to a factor of 10) and dissipation rate. This leads to an effective breaking of the intruding plasma filament. Thus a discrete arc structure may be a resulting signature of the breaking phase of the plasma penetration event. According to this explanation, the lifetime of the transient form corresponds to the duration of the breaking phase of the plasma penetration. In one case, Lundin [1984] 
Kelvin-Helmholtz Instabilities and Magnetopause Pressure Waves
Lee et al. [ 1981 ] have shown that the velocity shear regions at the inner edge of the magnetospheric boundary layer are almost always unstable to KHI, whereas the instability at the outer edge of the boundary layer depends on the magnitude and direction of the magnetosheath magnetic field and the magnetosheath plasma flow. For high solar wind speed, as in this case, the probability of exciting KHI at the outer edge of LLBL is increased. During a period with a radially oriented magnetic field (as in the present case), the probability for the magnetopause mode of KHI is expected to increase toward dawn and dusk where the magnetospheric field is increasingly stretched tailward. The 'velocity threshold needed for a Lui et al. [1989] suggested that the occurrence of dayside auroral bright spots (spatially periodic) is associated with small-scale upward FACs which in turn are related to KHI at the inner edge of the LLBL. These bright spot observations, which have no systematic east-west motion, may be related to the auroral activity reported here. In a recent numerical study Wei and Lee [1993] [Hallinan, 1976] . Figure   2d shows an all-sky photograph of 557.7-nm emission taken at 1104:37 UT, from which we infer the wavelength (3,) of the distorted auroral arc. Assuming an emission altitude of 120 km, the spatial scale length is estimated to be-100 km.
Thus, according to Hallinan [1976] , we are dealing with a spiral formation.
The auroral spiral structure due to magnetic field shear must be associated with a vortical plasma motion [cf. Southwood and Kivelson, 1991 Alfv6n wave which can explain the formation of multiple discrete arcs [Hasegawa, 1976] . The spatial structure of the auroral activity resembles satellite observations of electrostatic shocks [e.g., Torbert and Mozer, 1978] . Thus the auroral activity may indirectly be related to Kelvin-Helmholtz instabilities operating at the inner (or outer) edge of the LLBL, or to perturbations of the magnetopause pressure balance. The presently available data may not allow us to discriminate between these mechanisms.
